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IN THE CLAIMS 



I- 22. (Previously cancelled). 
^ (currently amended) A transducer element of a magnetic material for a torque or force 

sensor which comprises: at least one annulus of magnetised material extending about an axis, 

the at least one annulus being magnetised such that to establish a closed loop of 
magnetic flux is established in the magnetic material, 

the at least one annulus being responsive to a torque applied about said axis for a 
torque sensor or to a bending moment acting about said axis due to an applied force for a force 
sensor , as the cage may be , to emanate a magnetic field component externally of said element lhai 
is a function respectively of the applied Lorque or the applied force, as t he case may b e , 

the magnetisation establ ished in the at least one annulus provid e s a torque-depend ent 
emanating said magnetic field component which has to have a significant non-zero value at zero 
torque or force and an essentially zero value at a non-zero lorque or force. , as t he cas e may be . 

^ s 24. (original) A transducer element as claimed in Claim ^3sin which the at least one 
annulus is in the form of an annular ring attachable to a shaft, and the annular ring is of a 
magnetoclastic material and is circumfercntially magnetised. 

^ 25* (original) A transducer element as claimed in Claim ^S-in which the at least one 
annulus is of magnetoelastic material and is a circumferentially magnetised, integral portion of a 
shaft. 

^ ^^fc. (original) A transducer clement as claimed in Claim^S in which the al least one 
annulus is longitudinally magnetised in the direction of said axis. 
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(original) A transducer element as claimed in Claim^SG in which the at least one 

annulus is an integral portion of a shaft. 

/ ^ 

(currently amended) A transducer element as claimed in Claim comprising a 

v first annulus of magnetised material and a second annulus of magnetised material, wherein said first 

\J annulus pro v i des emanates an essentially zero value of magnetic field component at a non-zero value 
Qf torque or force of a given polarity and said second annulus provides emanates an essentially-zero 
value of magnetic field component at a non-zero value of torque or force of the opposite polarity. 

(currently amended) A transducer dement as claimed in Claim^ comprising a first 
annulus of magnetised material and a second annulus of magnetised material, wherein said first 
annulus provid e s emanates an essentially zero value of magnetic field component at anon-zero value 
of torque or force of a given polarity and said second annulus provides an essential ly-zero value of 
magnetic field component at a non-zero value of torque or force of the opposite polarity. 

5Q* (currently amended) A transducer element as claimed in Cla i m 23 in which said of 
a magnetic material for a force or a torque sensor wherein the clement has an axis about which a 
torque is applicable or about which a bending moment is impressible due to an applied force> th e 
transducer element has comprising: a surface extending radially of said axis, and comprising a first 
annulus of magnetisation extending to said surface and a second annulus of magnetisation extending 
to said surface radially outwardly of said first annulus, said first annulus and said second annulus 
being magnetised to p rov i de emanate a magnetic field component therebetween externally of said 
surface which has a significant non-zero value at zero value of applied torque or force , as the ease 
maybe, and an essentially zero value at a non-zero value of applied torque or force. , as the ease may 
be: 
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\ X. (original) A transducer element as claimed in Claim in which said first annulus 
is magnetised in the direction of said axis with a pole of given polarity at said surface and in which 
said second annulus is magnetised in the direction of said axis with apolc of opposite polarity at said 
surface. ^ 
' • ^Sj!, (original) A transducer element as claimed in ClainT^t) in which said first annulus 
and said second annulus are each magnetised to form a respective closed loop of circumferential 
magnetisation, and the respective closed loops of circumferential magnetisation arc of opposite 
polarity. ^ ^ 

^53. (currently amended) A transducer element as claimed in Claim Z^ iumpiising a 
le&pntivi fmthei annulus in which the at least one annulus comprises a first annulus of 
magnetisation located adjacent an exterior surface of the transducer clement a nd a second annulus 
of magnetisation located radially inwardly of the a t least one first annulus of magnetisation, and said 
first annu l us and said second annulus being, longitudinally magnetised in the axial direction with 
apu l aii t y opposite of magnetisation thereto to form a closed loop of magnetic flux, therewith. 

^ "34. (original) A transducer assembly comprising a transducer element as claimed in 
Claim 23 and a magnetic sensor arrangement oriented to detect said magnetic field component. 
^ 3 (original) A transducer assembly comprising a transducer element as claimed in 

ClainT^hmd a respective magnetic sensor arrangement for the at least one magnetised annulus and 
oriented to detect a magnetic field component in the direction of said axis. 

*Y "^6. (original) A transducer assembly comprising a transducer clement as claimed in 
Claim 2<^nd a respective magnetic sensor arrangement for the at least one magnetised annulus and 
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oriented to detect a magnetic field component in the circumferential (tangential) direction about said 
axis. 

^ (cu^ently amended) A transducer assembly comprising a transducer element as 

claimed in Claims and first and second magnetic sensor arrangements oriented for detecting a 
respective magnetic field component in the direction of said axis emanated by said first annul us and 
by said second annul us, , each of said fu si and second 1 1 l ag i let i i s e i i sui <u i ai igei i ici its being orient e d 
to d e t e c t a magn et ic fi e ld compon e nt in t h e di rect i o n of said ax i s. 

^ (curcently amended) A transducer assembly comprising a transducer element as 

claimed in Claim 5^ and first and second magnetic sensor arrangements oriented for detecting a 
respective magnetic Held component in the circumferential (tangential) direction about said axis 
emanated by said first annulus and by said second annulus. , eac h o f said fii st and sec o nd magnetic 
s e usm aiicingemcn t s being o rien t ed t o dc t cit a magnetic field c o mponent in t h e circumfe r ential 
(tang e ntial) dir e ction about said axis. 

4 2 "SSL (currently amended) A transducer assembly comprising a transducer clement as 
claimed in Claim j ^and a magnetic sensor arrangement oriented to detect said magnetic field 
component p rovided emanated between said first annulus and said second annulus, 
^ J* (original) A transducer assembly comprising a transducer element as claimed in 

Claim^Land a magnetic sensor arrangement located to be responsive to the magnetic field between 
said first annulus and second annulus and oriented to detect a magnetic field component in the 
circumferential (tangential) direction about said axis. 
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'0 %3. (original) A transducer assembly comprising a transducer clement as claimed in 
Claim 34 and a magnetic sensor arrangement oriented to delect a radially directed magnetic field 
component between said first annulus and said second annulus. 

w ^42. (original) A torque sensor system comprising a transducer assembly as claimed in 
Claim ^responsive to torque applied about said axis, wherein said first and second magnetic field 
sensor arrangements provide first and second torque-dependent signals respectively, and further 
including signal processing means which comprises a first channel responsive to at least one of the 
first and second torque-dependent signals, said first channel comprising an output means having a 
controllable gain for producing an output signal representing a measure of torque, and which also 
comprises a second channel comprising means for combining the first and second torque-dependent 
signals to provide a reference signal, said output means being responsive to said reference signal to 
adjust its gain in a sense acting to eliminate changes in the response relating the first and second 
torque-dependent signals with torque. 

I >4^. (original) A torque sensor system as claimed in Claim *J in which the combining 
means is operable to effect a difference operation on said first and second torquc-dependent signals, 
(original) A torque sensor system as claimed in Claim which the first channel 
is responsive to both of said first and second torque-dependent signals to effect a summing operation 
thereon. 

45 - 50. (cancelled without prejudice to reinstate the same at a later time, i.e., without 

disclaimer) A m e thod o f formi n g a ti ansduccr clement which is as claimed in Claim 23 in wliich th e 
magnetisation of said a t least o ne annulus is peifoimed while the t ransducer e l e ment is und e r a 
pt e det e miin e d torqu e of one polarity about said ax i s. 
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4fh A meth o d o f fimuiug a tiansduc e r ele m e nt whiih i s as cla i m e d i n Cla i m 2R in wl ii U i 

the mag n et i sat i on of t h e fi r st annulus i s pe r f o r m ed while the t r a n sduc er element i s unde r a 
predetermined t or qu e o f one p olarity abou t said ax i s, and the magnetisation of th e second annulus 
is perfo r med while t he t ransduce ! clemen t is under a predetermined to r q ue o f the opposit e polarity 
about said axis. 

49-. A m e thod o f forming a transducer e lement as cla i med in Claim 28 in which the 

respectiv e magn et isa t ion of th e first annulus and the sec on d annulus arc performed t o p rovide 
magne t isa t ion of opposite polaii t y. 

4& A method as claimed i n Claim 46 in whi c h t h e magne t isa t ion of the fust annulus and 

th e s e cond annulus aie of t he same pola ri ty. 

49: A method as c laim e d in Claim 47 in which the magne t isati o n of th e fi r st annulus is 

performed under a predetermined torque of opp o site polarity to that appl i ed i n the magnetisa t i o n of 
d ie second annulus. 

5th A m e thod of funn i ng a transduc e r element which is ~as claimedin- Cl aim 30 in which 

t he magnet i satio n of said fi r st annulus and said second anrrulus is performed while said e le m e n t , is 
under a prcdetci mined torque abou t said axis. 
^^J^v (New) A method of forming a transducer element for the measurement of torque or force 
comprising: 

providing a body of magnetisablc material having an axis; 
applying a torque to said body about said axis, 
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maintaining the applied torque while applying a magnetic field to rcmancntly magnetise a 
region of said body that is annular about said axis whereby the annular region emanates a torque- 
dependent component of magnetic field which has a significant non-zero value at zero torque, 
^53. (New) The method of Claim^ in which the annular region of said body is remanently 
magnetised to have circumferential magnetisation and said torque-dependent component is in the 
direction of said axis. i ^ 

"53, (New) The method of Claim yNin which the annular region of said body is remanently 
magnetised in the direction of said axis and said lorquc-dcpcndcnl component is in the 
circumferential (tangential) direction with respect to said axis. 
^J$i ^*54> (New) A method of forming a transducer element for the measurement of torque or force 
comprising: 

providing a body of magnetisable material having an axis; 
applying a first torque to said body about said axis, 

maintaining the applied first torque while applying a first magnetic field to remanently 
magnetise a first region of said body that is annular about said axis, 
applying a second torque to said body about said axis, 

maintaining the second torque while applying a second magnetic field to remanently 
magnetise a second region of said body that is annular about said axis, and relaxing the second 
torque. 

X*S§* (New) The method of Claim ^wherein said first region and said second region are spaced 
axially, each region being remanently magnetised to emanate a respective torque-dependent magnetic 
field component that has a significant non-zero value at zero torque. 
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Q^5^. (New) The method of Claim H wherein each of the first and second regions is remanently 
magnetised to have a respective circumferential magnetisation and the respective lorque-depcndcnl 
magnetic field component emanated thereby is in the direction of said axis. 
i 5% (New) The method of Claim 54 wherein each of the first and second regions is remanently 
magnetised in the direction of said axis and the respective torque-dependent magnetic field 



component emanated thereby is in the circumferential (tangential) direction with respect to said axis. 
\ ^ (New) The melhodof ClainfS^wherein the annular second region is radially outward of the 



annular first region, and each of the firsl and second regions is remanently magnetised in the 
direction of said axis, the first and second regions being magnetised to have opposite polarities of 
magnetisation. 

) (New) The method ofClaim5& wherein the annular second region is remanently magnetised 

to emanate a torque-dcpendcnt magnetic field component in the circumferenlial (tangential ) direction 
that has a significant non-zero value at zero torque, 
[page left blank] 
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